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• Your search parameters were adjusted to search for a short input sequence. 
8LASTN 2.2.18+ 

f-re.ti^e: Szfpher) 9 Mfcschu , Thomas L. Madden, Alejandro A. Schaffez, Jinghui 
hang heng Shane bfc ;'\Mn nd David J. Lipraan (139 a t ? $ 

85, AST: a new generation of prot«i.n database search programs*. Nucleic Acids Res, 

KB ' * Database: human build 36.3 reference assembly 

genomic scaffolds 4 9, 942 sequences; 5,818,011,736 total letters 



ftanomp WvV I Show P«sis»ns of the BLAST hits in the h.urrisn nenome usinq the Entree: Geneves: 
- - ; MafA'sewer 



Query-: Length- 21 



| Designing Or Testing PCR Primers? try your s 



Distribution of 654 Blast Hits on the Query Sequence 



Color Key for alignment scores 
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USSN 10/738.413 


EXHIB 

S GEO B G 


IT 5 

;ne III Structure 




Sequences producing signif icant alignments; 

(Click headers to sort columns) 








Transcripts 








gi| 113722118 |HM„OC0372. 4 Homo sapiens tyrosinase 
(oculocutaneous albinisir 

i'TVR; , mRNA 


42.1 42 

IA> 


.1 100% 0.005 100% | 


HI 



gi j 32313592 jKKL0064i8 . 3 


Homo sapiens; o.l f actomedin 4 
(OLFM4), mRSJA 


34.2 


34,2 


80% 


"i"."2 




gi j 149363684 j NM_015325 . 1 
gi {142386366 jNM..138392 . 2 


Ho-ra'o '"sapiens" KiAA0947 protein" 
(KXAA0347) , mRNA 
Ho;-io ""sapiens; SH.'iKlVO- binding 
protein 1 iSHXBPl), mBNA 


30.2 
30;2 


30.2 
30.2 


7.1% 
71* 


19 
19 




Genomic sequences (show first) 


gi j 157812179 |t?W. .001838029 ,2 


Ho-vo sapiens chromosome 1.1 
genomic contig, alternate 
assembly (based on HuRei' 
SCAF„1103279185367) 


■:?.. ) 


42. 


100% 


0.005 100^: 


gi j 5147 0779 |K^30S984 . 17 


genomic contig, reference 
assembly 


42;i 


IITl 


100% 


0.005 


100% 


gi] 157812202 jKW„001838080. 2 




34 .2 


62.4 


S0% 


1.2 


100% 


gi j 157697950 j ISTM_0018423 60 . 1 


Home sap i. ens chromosome X 
genomic contig, alternate 
assembly (based on HuRef 
SCAF„11 03279188416) 


34.2 


222 


100% 


t;t" 


100% 


S i \ 37546841 ] NT .024524 . 13 


genomic contig, reference 
assembly 


34.2 


413 


90% 


1-2 


100% 


gi j 89059526 j N*_0i 1757 . 15 


Korric sapiens: L. „ X 
genomic contig, reference 
assembly 


34 . 2 


276 


1.00% 


1.2 


100% 


>9«9 J r s.ssoss i 


? • .. " , ^e 12 

genomic contig, alternate 
asseaifoly (based on HuRef 
SCAP_11O3279188.103} 


32.2 


84,7 


95% 


4,7 


100% 


gi j 157811946 jNW„001838849 . 2 


Ho-io sapi-sns chr omosojv.e 2 
gonomic contig, alternate 
assembly (based on KuRaf 
SCAJ?„11032?9188271> 


32,2 


58.5 


76% 


4 . 7 


100% 


gi { 157*97620 j*H*J>0183S4Ol , 1 


h . o ,-.n ■ -<.. e 16 

genomic contig, alternate 
assembly (based on KuRef 
SC£.F_1 103279187672! 


32.2 


58.5 


90% 


4.7 


100% 


g j3S?6«A SS'jEK i ,"839007.1 


Homo sapiens chiomcsoKe '? 
genomic contig, alternate 
assembly (based on HuRef 




58. 5 


'76% ' 


4.7 


100% 



Si 1 157 S 9«4SljMW_001838S20.1 



SCAF„il032?9185597i 
Ko»xc> "sapiens chromes erne t 



32,2 84.7 100% 4.7 100% 



http://www.ncbi.nlm.nih.gov/blas 
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gi| 37538184 j HT...Q33968 . S 



iSBN TO¥38 4^3 



1 89035805 ]NT_»09755 , 13 



gi ! 88977422 iOT„OiS3S4 . 18 



gi | 88953723 jNT...022i35 . .15 



gi | 51472974 { £5T_0i 0 33 3 . 15 



gi [ 157812194 jNW...001S38066\2 Homo sapless chromosome 1.2' 
genomic contig, alternate 
assembly {based on HuRef 



gri f 157 812193] NWL0018380S4. 2 , I £ * 

genomic con tig, alternate 
assembly (based on HnRef 
SCAF„11032731S8330J 



g i ] 157 8 1 2 4 1 4 j KTW... 0 01838483 - I 

genomic contig, alternate 
assembly {based on HuRef 
SCAF„1 103 27 9188176 ! 



gi|l5781227S|tw3(3iS382ie.2 > '! " ; 4 

genomic contig. alternate 
asse«ibly {based on HuRef 
SCAF„110327918825S) 



30 Jo:'2 'n% B aobT" 



gij 157812175 jlSW. .001838022 .2 


Homo sap. 

assembly 
SCAF„il0; 


ens. chro 

(based ot 
27918339 


nosoaie 11 
texnate 
i HuRef 


30.2 


<S3 


100% 19 


.100% 


gi | 157697854 j NW...00133 8SSS . 1 


Homo * sap. 
genomic c 

SCAF_1103 




TOSome 20 
ternate 


30.2 


SB, 5 


100% 19 


100% 


gi j 157811963 j«W„00ia38884. 2 


' Homo' sapj 
genomic c 

SCAP„1103 


ontig, a 
279188385 


wsoise 3 
» HuRef 


30.2 


508 " 


9 5% 19 


100% 



genomic contig, alternate 
assembly (based on HuRef 
SCAF...U032?9'i88379) 



gi 1 157811817 !EW_001838533. 2 



gi 1" 9124 , s^J 00 338466.2 h^r- sa i . 

genomic contig, alternate 
assembly {based on HuRef 
SCAF„1103279188324 5 



gijl57S1217 0jSW„001838005,2 Homo sapiens chrc 

genomic contig.. alternate 
assembly (based on HuRef 



Xi! ^ 



30.2 56.5 30% IS 100% 
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Si | 157697891 j NW...001838703 . 1 


j$SN lb 738 413 " ~ " , 






100% 


gi 1 1 5 7 6 S <S 8 0 3 j SJW...0 01939 2 42 . 1 






71% 






gi j 157 637333 |NW_0 01838745 ". 1 


Homo sapiens chrcmosome 22 
genomic contig , alternate 
assembly (based on HuRef 
SCAF„110327918S372} 






'.is 


100% 


gi f i 57 8 1 2 0 7 X \ JW...00I8 3 SI 09 . 2 


Homo sapj ens chromosome 8 
genomic contig, alternate 
assembly {based on HuRef 
3eAP.„1103279I82?19} 


soto 


71%"' 


"i's 




gi f 1578 12219 j tJW_001838113.2 


Ho;r,c sapiens chro:=oso;5e 14 
genomic contig, alternate 
assembly { based or; HuReC 
SCAF_U03279-188183} 


30.2 135 


85% 


19 


100% 


gi i 157SI17SS !fJW J>01838589.2 


Homo sapiens f t ^wps 1 
genomic contig, alternate 
assembly {based on KuRef 
SCAP_il0327918S310J 


30,2 .161 


sv% 




100% 


gi 1157696564 \Wi 00183300? . 1 


H mio sac - ; -js jme 7 
genomic contig, alternate 
assembly (based on HwKef 
SCAF... 11032791883 7 7 ) 


30. a 394 


90% 


13 


100% 


(Ji 1 157697730 }NW_001838329 . 1 


Home sapiens re 16 
genomic contig, alternate 
assembly (based on KuRef 
SCAFJ. 303279188231) 


30:2 82.8 


85% 


19 


100% 


gi 1 15763632 3 ; NW...001S38762 . 1 


assembly {based on RuHef 
SCAF_1 103279187545) 


30.2 30.2 


71% 


IS 


100% 


gi ] 157812368 j8W...001838328. 2 


Homo - j cnco;»os;owe 15 
genomic contig, alternate 
assembly 'based on HuRef 
SCAF_.1103279187671} 


30:2 TsT™ 


To Si 






g> 1 157 811893 LW„QC!i838818. 2 


r< ^ „ r r -m-- 
genomic contig, alternate 
assembly {based on HuRef 
SCAF„1 10327 91 88423 } 


W.TTn' 


Mr"" 


'W'"" 


160% """"""""""" 


gi 1 157 812178 j 001838028 . 2 


genomic contig, alternate 
assembly (based on HuRef 
SCAF„11G3279187?58) 


30,2 SO 


85% 


19 


100% 



^ )i'Wi4 «)\ >?iKU--3S97 3.1 Horno - -v; e ~ 1 --n e < 

genomic contig, alternate 
assembly (based on HuRef 
SCAF„ii0327918812fi'! 

<> ,,"-..$< >~ . 

genomic contig, alternate 
assembly (based on Hu&ef 
SCAF„1103279i88187> 

gi| 157636437 v 1" )».3$9Z$ .1 Kmc i«iyie.ii> U.rjujjr" 5 
genomic contig, alternate 
assembly (based on HuRef 
SCAF„1 1 0 32 7 3 1 8 7 S 04 J 

gi j 157 811953 } SW_001838877 . 2 """""""" 

i ' ist Biast.cgi 



""30 2 133 95% 19 100% 



30.2 56.5 80% 



iy.Y"?Y% 19 100% 



30.2 39 100% 19 



(21 letters) 
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Homo sapiens chromosome 3 
SCAP„1 10327-3188143) 


EXHIBIT 5 






gi | 137697822jJSIW„0Oi838484,l 


iioiiio sonieos; chrososore .13 

assembly ffoased on KuKes 
SCAP_110327318835S) 


30.2 


214 




IS 


100% 


?i j 15769 < 8 8110 3 


i ^ . < K 
assesnhly {based on HuRs£ 

scap„.i C < 








71% 


19 


100% 


si|I576$SS04 IT 001638027.1 


Bc;;;o sapisns chrcsiosoine 11 

as&e-=v»l\ x 
SCAF„110.3279184Si4) 


30" 


■ 2 






"0"""" 




464 17 . 17 


genomic contig, reference 
assembly 


"" 30 


'.'2 


4 80" 










gelLi^c^ 


30'. 


J 


•13 < 


'100%'' 






gi j 51468580 jKT 033927 .7 


Ho^vio ~ :i;pl osv? c~ j 1 

genomic contig, reference 
assembly 


so: 


2 


Ti"2 """ 


30% " 






gi | 51493278 jNT_026437 . 11 


Hosso sapiens chromosome 14 
genomic contig , reference 
asseffsbly 


30 




W" 


"l00%' 






gi j 51464897 jNT 006576.15 


genomic contig, reference 
assembly 


30". 






"90%"' 






ffi | 51467290 j UT 035014*4 


genomic contig, reference 
assembly 




T 




■ m - 






gi | 88953465 (NT 022171.14 


fl'^r^o frivol >v ^i-? 2 

genossic contig, reference 
assessbly 


w. 




222 


SS% 






gi | 89061340 | NT 011903.12 


Homo S^piSSS c!liO"'OSO:n?: ■ 












100% 


gi I 88966845 jSJT_005612 .15 


HOiViO sap ion:; chx orr-,G;.oir:e j 
genomic contig, reference 
assembly 


30: 




668"' 


100% 




100% 


gi j 51463895 j NT_022459 ♦ 14 


H otvxo " o ay; V ons ch r oiwo sc£S T~ "'""" 
genomic contig, reference 
assembly 




2 


84';?' 


s'8% 






gi } 29801560 jNT„011295 . 10 


_ 


so: 




244 "' 


30* 






gi j 51473102 j NT... 010498 .15 


genomic contig, reference 








100%" 




' "ig'o'% 


gi | 88943682 \ NT 004487.19 


Wo-x: .'sapiens chromosome 1 














gi | 37552484 {NT 023736 . 16 


"Home sapiens chroinosome 8 








"85% 






gi | 51470970 j NT„0 0 9 2 37 . 17 


genomic contig, reference 






'478 " 




19 
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gi j 89024890 jSFX.„007SI8 . 1€ 



assembly 
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EX Hi Bit 5 ; 



% 19 100% 



ffiiSSi 5 ;^. 21.12 cr < chromcsome ? 

genomic contig, reference 



" 30. "2 "56 '."S 30% IS 



gi | 89059027 j NT 0 1 15 20 . 11 



to sapiens chromosome 22 
genomic cor.cig, reference 

53(1(37540936 ' 94. IS Homo sapiens chrome some 15 

genomic con tig, reference 



30.2 402 100% 19 100% 



'0 43 100^ .U N s 



gi \ 51475294 jRT...01l53 2 .10 



gi j 8S942921 U-TO..032S77 , 8 
Si 1 51475129 'j'jsrx... 011362 . 9 



Ho;;;o sapiens chromosome 21 
genomic contig, reference 
assembly 



;i«ns chrcrnosome'T" 
contig, reference 



■ sapiens chromososse 20 
»mic contig, reference 



10. 2 . 1001 10 100% 



20.0 " 587 '"T02%" .;8 1001 



30.2 13 7 100% 10 5 001 



gi j 51493354 jsr„010859. 14 



sm.o sapiens chromosome 18 
genomic contig, reference 
assembly 

gi j 51467S9? !mi..030059.12 Homo sap ; ;>::;; chromosome 10 

genossic concig, reference 



30.2 101 00% 10 100% 



20.2 406 00% 19 100% 



g 1 = 1516 3 S 0 2 1 j Wi ...001842414.1 6 om 



2 2.0 24.0 201 73 100%"" 



gi 157697 ?S ' m 213383 5S.1 " 



-■■no sapiens - v i 
genomic contig, alternate 
assembly {based on HuRef 
SCAF„110327918810l! 

«i [ 1576S7 6S0 |J««_00'i'8382«S>','i I sapiens chromosome 6 
genomic contig, alternate 
assembly (based on HuRef 
SCAF_1 1032 73 1 884 06A ) 



Si | i57«96440|3TO30i8'38873'.'i Ho, c ac .. •• . .. • ? 

genomic contig,. alternate 
assembly (based on HuRef 
SCAF„1103279181S46) 



gi | 1S7S3S475|nw.„001S33915.1 Homo sapiens chromosome 4 " 
genomic contig, alternate 
assembly phased on HuRef 
SCAF„1103279188399) 

1 • - - rc f 

genomic contig, alternate 
assembly (based on HuRef 
SCAP„1103279I88350) 



gij 15781 S 

generic contig. alternate 



00.2 08.2 00% 100% """ 



00.2 00.2 66% 



28.2 2 8.0 66% 73 1 00%" 



28.2 135 71% 70 100% 



g : i j .1 57812198 "j . '.001838073 . 2 



genomic contig, alternate 
assembly (based on HuRef 
SCAF„.l 103279188117} 



gi jI5?S97?9€jS3W.a0183S45S.l 



" "2'8'; 2'"S4'.'5' "661 70 100%"" 



00,2 54,5 7; t 
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Homo sapiens chromosome I? 
genomic contig, alternate 

3CAF„U032791882Q5.i 
gi|X&?6SSl?SjjJW_001838523.1 Homo sapiens chromosome i 
gsnofific coafcig, alternate 
assembly (based on HviRef 
SCAF„U<}327$18824Q} 



3 1506*734 1235 

genomic contig, alternate 
assembly ibased on HuRef 
SCAF„1 1032 7 318817 1A} 



ii r ^ |h, j>u - j.; 0!T!0 sapiens 'chromosome 5 

genomic contig, alternate 
assembly i based on .HoKef 
SCAF„ 



EXHIBIT 5 

28.2 ov:% ' ?3 100% 



28.2 28.:; 66% ?:> V'=>6 ; - 



gi J 15?S965>49 i 38072 . I Ho; 



28.2 IS 3 90% 73 100% 



i 13 28 



2 2S.2 SO* < 100% 



IS. 2 2 0. 2 60% 70 70'0% 



Sfi j 157811954 }Nw3<3i838865 . 2 



"23.2 00. 0 00% 73 UOOA' 



Si 1578 66 K DO S3S37<3 2 - .* o> ""X - 

genomic contig, alternate 
assembly (based on KuRef 
SCAJL.I10327918S432) 



x 0 2 43C 3 0::% 3 



0i i 08398470 ISJT...025741 .14 » - ;> mc 

genomic contig, reference 
assembly 

cji |8a&72i23 jf?r_037622.5 Homo sapiens chromosome' 4 28.2 '0-i .0 60% 73 100% 

genomic contig, reference 
assembly 

gij 51464299 ,'NT 022779.15 Home api ;s''.ohro 

genomic contig.. reference 
assembly 



. - ! 3 ( 00* 



gi j 89060463] ^011726 .13 Homo sapiens chromosome X 20 .2 SO 100% 73 5001 

genomic contig, reference 
assembly 



""2372 "139 90% 73 100% 



gij 51486650 jNT_007914. 14 Homo sapiens chromosome "7 

genomic contig, reference 
assembly 

gii 37552371 jNT_011255. 14 He mo sapiens chrcros*^ 19 . 7 ,> ,V& \» <. 

genosiic contig, reference 
assembly 



gij 89059032 jNT_0ii521. 4 Homo sapiens .~hrcmosome""22' ' 00.2 20 7 ' 60% 73 100% 

genomic contig, reference 
assembly 



gi j 37551285 j3ST„_©348ao. 3 Homo sapiens chromosome 6 20.2 100 8S% 73 300% 

genomic contig, reference 
assembly 

gi| 83954065 N 7. i : „ 3 -e , t t ^ , 

genomic contig, reference 
assembly 
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USSN 10/738,413 
I Designing or Testing PCR Primers? Try you? s 



>gi| 113722118 |r«£jHH 000372.4 CO " x a,s:ra^c t * - i 

.«WSW I»* ™ \ tyrosinase (oculocutaneous albinism IA) [Homo sapiens} 

Score = 43 ,1 bits (21), Expect = 0,005 
Identities - 21/21 {100%;, Gaps - 0/21 {0%) 
Strand- Plus /Plus 

Query 1 kkTP CC'Vi GTG T 21 

Sbjct 338 JdlGGACci4WilTid4cT 358 

>B± 1 32313592 1 r*f j S8$J>06418 . 3 j S - »<pirn« olf actonaedin 4 (OLPM4) , mRNA 

Length- 2 84, 4 

©SSE IDs 10562 OLSM4 | ol£act«nedin 4 fHosno sapiens] (10 or fewer PubMed links) 

Score ~ 34.2 bits (1?!,. Expect ~ 1.2 

- as » 0/17 ( 0% > 

Strand^ PI us/Plus 
Of '■> G ^ . 2 1 

Sbjct 242 2 58 

>gij 149363684 jref |5S£fcL.0. £ U ; 4 s 4'? p-ctein <:< ^>9< i 

Length=7966 

<3SSK IDs 23379 KX&&0S47 j KIAA0947 protein [Homo sapiens 1 
< J 

Score = 30.2 bits (15), Expect « 19 

-> {0%} 

Query 5 pAGTGCT 19 

Sb;ct :5S1 k> t, J-] 5598 

>gi } 142388366 jr®£ \tmjL3&392.2 \ <c SH<KS? incU.ia p ein 1 {SH L-H) 

Length- 2 3 57 



Score 30.2 bits 115), Expect = 1.9 
Identities - 15/15 {100%}, Gaps = 0/15 <0%} 



htip://www. ncbi.nlm.nih.gov/biast/Blast.cgi 
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c>rs ^ CfSSN- 10/738,413 EXHIBIT 5 

Sbjcs: 980 GG ACCTGC CAG TGC 1" 96S 
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